Device and Process for Introducing Gases into a Hot Medium 



This invention relates to a device and a process for. 
introducing gases into a hot medium. 

In the continuous production of laser glass for high- 
performance lasers, the glass raw materials are melted in a 
melting basin. When leaving the melting basin, the water content 
is considerably above what is needed for use as laser glass. The 
glass is therefore fed into a purification and drying stage, in 
which a mixture that consists of oxygen and chlorine gas is 
introduced into the melt in different proportions. The 
temperatures in the melt are approximately 1400°C. Then, the 
glass is set for shaping. with respect to homogeneity and 
temperature and brought into the desired shape . 

To achieve the required low absorption in a light wave 
length above 2.7 urn, a very low water content, and therefore a 
very low content of hydroxyl groups, must be ensured. The 
required low water content can be achieved in the case of 
intermittent melting by a long holding time of the melt and 
introduction of oxygen. 

In the case of a continuous aggregate, long holding times . 
and processing times cannot be performed economically. As a very 
efficient desiccant, chlorine gas is introduced into the melt. 
Since platinum metal is usually resistant to' the glass melt at 
the temperatures that occur, a platinum pipe is used for 
introducing chlorine gas. The latter is dipped from above into 
the crucible to a point just above the bottom. Chlorine gas is 



introduced via the platinum pipe. The chlorine gas bubbles 
through the melt from below. In this case, the drying action is 
carried out. Since the platinum pipe is located in the hot melt, 
it also reaches temperatures of above 1000°C. It has been shown 
that at these temperatures, a platinum pipe is perforated and 
partially dissolved by the aggressive chlorine gas within a short 
operating time. The function of the gas introduction is then not 
ensured, so that . the water content increases to unacceptably high 
values. In addition, via the dissolved platinum, it results in 
an unacceptably high number of platinum pockets in the glass. As 
a result, the production must be halted after just a short time. 

In the production of glasses that must meet high quality 
requirements, it is a common process to introduce gases into the 
glass melts to cause reactions determined by the gases that are 
introduced. By the introduction of oxygen or reducing gases, 
coloring polyvalent ions that are contained in the glass can be 
adjusted m a specific fashion in their oxidation stage to - 
achieve a desired color of the glass or else to prevent an 
undesirable discoloration of the glass. In small melt 
aggregates, in this respect, usually suitably bent pipes that 
consist of materials that withstand the melting temperatures and 
that do not contaminate the melts, such as silica glass or 
platinum, are introduced into the melt from above to a point just 
above the bottom of the crucible. 

In industrial aggregates, gases are also introduced into the 
melts at various points. For the most part, the so-called 
bubbling nozzles are used in a specific influencing of the flow 



into the glass-melting tanks. In such cases, generally oxygen, 
rare air or inert gases are used. Reactive gases can also exert 
influence on chemical reactions in the glass melt. 

The standard processes for introducing gas into melts are 
not applicable in the continuous production of aggressive glass 
melts, especially phosphate glass melts for high-performance 
lasers. Platinum pipes that are dipped from above into the melts 
are partially dissolved and perforated in a short time, so that 
the pipe can no longer perform its function. in addition, the • 
strong dissolution of the platinum results in the formation of a 
considerable number of extremely small platinum particles in the 
glass melt, by which glass that is produced from the melt is of 
no use as laser glass. 

A replacement of the platinum feed pipe that is dipped from 
above into the melt by pipes of other materials, such as ceramic 
or silica glass, does not result in a permanent solution of the 
problem, since all materials dissolve in a few hours in the 
aggressive melts and thus are not suitable for continuous glass 
production . 

An introduction of the gas through the bottom of the vessel 
that contains the melt was previously not possible because of the 
corrosive action of the aggressive melts, which destroyed all 
known materials. The corrosion and destruction of the gas feed 
device at the bottom of the melting vessel resulted in a 
draining-out of the entire melt and thus a considerable threat to 
personnel as well as a longer-term interruption of production. 



The object of this invention is to provide a device and an 
economical and nonpolluting process, whereby gases are introduced 
into a hot medium over a longer period without damage or 
dissolution of the device by the gas occurring. 

The object of the invention is achieved by a device for 
introducing gases in a hot medium, whereby the device contains a 
pipe for introducing gas and a cooling jacket that encases the 
pipe. 

An aggressive gas is fed through the device according to the 
invention, whereby the contact surfaces of the device to the gas 
are kept below a critical temperature, above which the material 
of the device would react with the aggressive gas, by a suitable 
cooling. 

In the device according to the invention, the parts that 
have contact with gases, such as chlorine gas, are adequately 
cooled. Thus, the pipe that is made of metal, such as platinum, 
is not hot while it is in contact with chlorine gas. By suitable 
cooling, the device according to the invention ensures that all 
metal surfaces that are not covered by glass and that can come 
into contact with the gases do not heat up above a critical 
temperature, in which the metals that are used are dissolved by 
the gases that are used. The cooling jacket encases the pipe, 
preferably up to its orifice. 

According to a preferred embodiment of the invention, the 
cooled contact surfaces are coated with a layer that is 
chemically resistant to chlorine gas at the prevailing 
temperatures. The layer can consist of a thin platinum layer 



which is applied to another structural material. Plastics with a 
high fluorine content can also be used, however. By the cooling, 
it is. ensured that the decomposition temperature of the plastic 
is not exceeded. In this embodiment, a considerable number of 
materials, such as steel, can be used as construction materials. 
As a result, the amount of noble metal that is used is 
considerably reduced, by which the device is significantly more 
economical both in production and in use. 

* 

In the device according to the invention, gas or a gas 
mixture, oil or an oil mixture, silicone oil or a silicone oil 
mixture, especially water or an aqueous solution, are used as 
coolants for the cooling jacket. This coolant is economical and 
nonpollut ing . 

The material of the contact surfaces of the device according 
to the invention preferably consists of platinum or .a platinum 
alloy. The contact surfaces, uncoated, come into contact with 
the chlorine gas. Especially good results are achieved with this 
material . 

The aggressive gas,. such as chlorine, is introduced 
preferably into a glass-melting tank, a lower part thereof or a 
crucible by means of the device according to the invention. In 
addition, for example, chlorine is introduced into refining parts 
and conditioning parts by means of the device according to the 
invention. 

The process according to the invention is preferably 
performed continuously. In the continuous production of laser 
glass, an introduction of chlorine gas from below is impossible 



to date, since a leak at the bottom of the crucible caused all of 
the glass that was contained to drain out. This problem was 
remedied with the invention according to the invention. 

The invention makes available a device with which aggressive 
gases, such as chlorine gas, are reliably introduced over an 
extended period into hot glass melts, without damage or 
dissolution of the device by the aggressive gas occurring. 
Besides pure or technical chlorine gas, gases containing 
chlorine, like SiCl 4 or CC1 4 , or mixtures of chlorine gas, 
chlorine containing gases or other gases could be used as well. 

The invention is explained in more detail based on a 
drawing. 



Drawing 

The drawing consists of Figures 1 to 3 . 

Figure 1 shows : a device (1) according to the invention, 
whereby the reaction gas is fed through pipe (2). The coolant is 
introduced (4) into cooling jacket (3) and removed therefrom (5) . 
Cooling jacket (3) encases pipe (2), preferably up to its orifice 
(2a) . 

Figure 2 shows: device (1) according to the invention 
whereby the gas is introduced into melt (6) in the purification 
and drying stage from below. For melt (6) , glass is sent to be 
melted (7) and drained off (8) for further processing. To this 
end, device (1) is fitted gastight into a recess (9) in bottom 
(10) of the purification and drying stage and sealed shut if 
necessary . 



Figure 3 shows: the purification and drying stage as in 
Figure 2 with the difference that in device (1) according to the 
invention, the gas is introduced into melt (6) from above. To 
this end, device (1) dips from above into melt (6) to a point 
just above the bottom of crucible (11) . 

The variant embodiment according to Figure 3 is preferably 
used where an existing unit must be added later to a gas feed 
device. Since the cooled surfaces that have contact with the 
glass melts are significantly larger than in Figure 2, in this 
case the removal of heat from the melt is also greater. This 
must be compensated by a correspondingly stronger heating of the 
melt . 

The entire disclosure of all applications, patents and 
publications, cited above and below, and of corresponding German 
Application No. 100 43 872.5, filed September 4, 2000 is hereby 
incorporated by reference. 



